The Howse arthroplasty was introduced in 1968 as a â€oenon-dislocatableâ€• prosthesis. Despite being commonly used, there appears to be little information in the literature regarding its performance (Richards 1978; Howse 1981; Mollan et al. 1984), and to our knowledge no data on the long-term results. This paper reports the earlyresultsand the long-termresultsat a minimum follow-up of 10 years (range 10 to 14 years), with particular reference to those requiring subsequent revision. The basic aims of the study were to ascertain whether the prosthesis dislocated less than others, and whether its semi-constrained nature led to increased failure. We are also studying other aspects of the long term follow-up, including the radiological and clinical results in the long-term survivors.
documents the pre-operative diagnoses, their numbers and whether the replacement was the primary surgical intervention or a secondary procedure.
Of the 436 patients 279 (64%) were women ; 366 had unilateral replacement and 70 bilateral over the period of the study. Ten of the bilateral replacements were performed sequentially during the same hospital
admission.
The average age at operation was 63.2 years (range 19 to 89), for women being 64.5 years (range 19 to 89), and for men 58.5 years (range 32 to 83). The youngest patient had Still's disease and the oldest idiopathic osteoarthritis; 89.5% of the patients were aged over 50 years at the time of operation (Table II) .
All the operations were performed through a posterior approach in a theatre with conventional 
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We present the results of 506 consecutive Howse hip arthroplasties with a minimumfollow-up of iO years. The mortality within one month of surgery was 0.79%. The early dislocation rate was i.38%, two hips requiring revision. Nine hips developed deep sepsis (i.78%), eight of which required revision. At iO years 42 hips (8.3%) had required revision, including 14 with aseptic acetabular loosening and ii with femoral stem fractures.
We feel that as judged by the dislocation rate and the need for subsequent revision, the Howse arthroplasty is an acceptable form of total hip replacement, particularly in the older patient and in those requiring total replacement for femoral neck fractures. DecadesAll casesCases requiringrevisionNumberPercentageNumberPerceatage10â€"1910 .2110020â€"2951 .00030â€"391 12.2218 .240-49367.1925 surviviug0â€"1506481465.50.999.11001â€"2421513414.51.298.899.12â€"34034183941.099.097.93â€"4381325368.50.899.296.94â€"5353319343.50.999.196.25â€"63 (+51)633.297.083.414â€"1534â€"â€"(+26)21â€"10080.815â€"8â€"â€"(+8)â€"â€"â€"80.8 546 J. A. ROBERTS. D. F. FINLAYSON, P. A. FREEMAN were reviewed by postal questionnaire, with the main emphasis on subsequent pain and the need for revision.
In patients who had subsequently died, follow-up was from the case notes, and enquiry was made where possible from the next-of-kin as to whether revision had been required, and whether the replacement had been satisfactory to their knowledge up to the time of death. This paper concentrates on the early results and the cases requiring revision in the long term. Subsequent studies will deal with the other aspects of the long-term follow-up and the clinical and radiological analysis of the long-term survivors.
RESULTS
Where applicable statistical analysis has been employed using the chi-squared test for probability; when found to be significant the p value is given.
Early results
Dislocation. In seven patients the prostheses dislocated in the immediate postoperative period (1.38%). Three of these operations had been were performed by the senior surgeon, giving a personal dislocation rate ofO.75% from 404 arthroplasties. The remaining four dislocations occurred in patients operated on by junior surgeons, giving a rate 3.92% from 102 cases. The difference in dislocation rates for the two groups of surgeons was statistically significant (p < 0.05).
Numbers in brackets are those that have reached their maximum possible follow-up 18.4Total Two of the seven dislocations were due to poor component alignment resulting in recurrent dislocation requiring revision. Four of the remaining five dislocated in association with medical complications : two casesof delirium tremens, one myocardial infarction and one cerebrovascular accident. All were successfully relocated by closed means.
THE LONG-TERM RESULTSOF THE HOWSETOTALHIP ARTHROPLASTY
Death. Four patients died in the first postoperative month (0.79%) from myocardial infarction, pulmonary embolism, cerebrovascular accident and bronchopneu monia respectively. Their average age at surgery was 71 years.
Other complications.
The accuracy of data gleaned retrospectively from the case notes is debatable, but it would appear that there were: 13 cases of wound infection, three resulting in chronic deep sepsis, two requiring excision arthroplasties, and one with a perma nent sinus; 10 cases of pulmonary embolism, one being fatal and the rest requiring anticoagulation ; four femoral shaft fractures ; four cases of heart failure and three myocardial infarctions, one being fatal.
Late results Survivorship analysis. and as popularised by Dobbs (1980) in their application to hip replacements. This method ofanalysis gave overall probabilities ofsurvival of9O.l% and 80.8% after 10 and 15 years respectively.
Fifty-four arthroplasties (10.67%) have required revision up to the time of reporting, 42 within 10 years (8.3%). In the course ofthe research a further six patients were found who had developed sufficient pain, associat ed with radiological evidence of failure, to warrant revision, which they are now awaiting : one was a failure within 10 years of the original surgery. Thus overall 60 patients received or are awaiting revision (11.8%), and in 43 patients (8.5%) this was within 10 years. Figure 1 shows the time between the original operation and revision. There is an early peak and a later @ 10@ Table IV . Original diagnosis in revisions up to 10 years peak, followed by a tailing off after 11 years. Five of the 13 revisions required in the first three years were for proven sepsis, while only two cases in the later peak of 19 revisions were infected, the rest being mechanical failures ; this lower incidence after 10 years is to be expected as fewer patients had reached the longer term follow-up. Revision and diagnosis. Table IV documents the original diagnoses for those revisions needed in the first 10 years. It shows that replacements performed as primary procedures fare better than those which were secondary to previous surgery. By 10 years 10 out of 71 secondary replacements had required revision (14. 1%), as opposed to 32 out of435 primary replacements (7.37%), (p <0.05).
Replacements for osteoarthritis had a lower revision rate than those for rheumatoid arthritis, 7.3% versus 11.3%
___75 respectively. Primary replacements for osteoarthritis had
Years the lowest revision rate ofall (6.6%). The revision rates in rheumatoid patients for primary and secondary replace ments were 9% and 37.5%, respectively (p < 0.025). a peak in the eighth year. The average age at initial surgery was 56.8 years, slightly lower than the average age of the male group as a whole. Figure 4 shows the cumulative number of revisions required for aseptic loosening plotted against the time since initial surgery. Femoral loosening alone tended to occur early, while acetabular loosening alone occurred years. Unlike the data in Table IV , this is by definition incomplete as not all patients had reached the 14-year follow-up. However, it shows the trends noted in Table  IV to be continuing, the primary replacements for osteoarthritis carrying the lowest revision rate.
It should be noted that none of the 32 replacements for femoral neck fracture required further surgery, irrespective of whether the replacement was performed as the primary surgical intervention (10 cases), or for failure of a previous internal fixation (18 cases) or of a previous hemi-arthroplasty (4 cases).
Mode of failure. Table VI shows the number of components found to have failed at revision, and the mode of failure, with those revised within 10years shown in brackets. It shows that when both components were loose sepsis was the cause in over half of the patients, while uni-component septic loosening was rarer. Time from original surgery to revision for aseptic loosening (29 cases). This excludes loosening due to femoral stem fracture.
THEJOURNALOF BONEAND JOINTSURGERY
n-in particularly after the seventh year. Aseptic loosening of both components occurred more rarely. Table II showsthat patients in the youngerdecadeshad a higher incidence of revision. In patients over 50 years at the time of initial surgery, 32 out of 453 (7. 1%) required revision by 10 years, and 42 (9.3%) overall. The difference in revision rates between patients above and below 50 years at the time of surgery is statistically significant (p < 0.005).
Infection â€" overall view Thirteen patients (2.57%) developed wound infections in the immediate postoperative period. Ten of thesesettled with conservative treatment, but three developed chronic deep sepsis, two requiring excision arthroplas ties in the secondyear, and one patient electing to live with a discharging sinus. Six other patients de@ @1oped deep sepsis and component loosening requiring revi sional surgery, despite initial uncomplicated wound healing : four of these received an excision arthroplasty and two exchangearthroplasty â€" but they subsequently required excision arthroplasty for recurrent septic los ening. Thus, eight out of nine deep infections ultimately required excision arthroplasty. The overall deep sepsis rate was 1.78%.
DISCUSSION
The deep infection rate of 1.78% using colistin and cloxacillin for prophylaxis comparesfavourably with the rates in other series using different antibiotic regimes (Ericson, Lidgren and Lindberg 1973; Fitzgerald et al. 1973; Pollard et al. 1979 ).
The early dislocation rate in this series was 1.38%, thesurgical approachbeingposteriorin all cases. Howse (1981) reported a zero rate for this prosthesis using a standard anterolateral approach, and labelled the pros thesis â€oenon-dislocatableâ€•. Our findings, and those of Richards (1978) do not support this statement. The approach may have a bearing on this complication (Woo and Morrey 1982) .The experienceof the surgeonwould also appear to be a contributing factor as the senior surgeon had a significantly lower dislocation rate than his juniors in this study. Of the seven hips which dislocated, six had an identifiable cause, and this has been recognised pre viously (Khan, Brakenbury and Reynolds 1981) . The early dislocation rate in the study is not unreasonable, and when compared with previous reports on replace ments not performed by the originator of the prosthesis the rate is low (Morris and Nicholson 1970; Coventry et al. 1974; Dandy and Theodorou 1975; Beckenbaughand Ilstrup 1978; Lewinnek et al. 1978) . Although not non dislocatable, this prosthesis would appear to be dislocation-resistant.
Comparing the survivorship data of this study with the two tablesproducedby Dobbs (1980) ,the Howse prostheseshave a higher percentageof survivors at 10 years than the metal-on-metal prostheses (90.1% and 60.5% respectively) which is probably to be expected.
Comparing the Howse with the more similar metal-on plastic prostheses, at nine years the Howse appears marginally superior to the Stanmore prostheses(92.4% and 88.4% respectively). Revisional surgery was required by 10 years for 8.3% of the prostheses. This is superior to the 25% 10-year revision rate reported for Muller hip arthroplasties (Sutherland et al. 1982) ,and similar to the total failure rate of 9.6% reported by Charnley and Cupic (1973) . The incidence of aseptic mechanical loosening requiring revision, excluding those due to femoral stem fracture, was 4.35% at 10 years (22 cases): both componentsin three cases,femoral componentsalone in eight, and acetabular components alone in 11. This is higher than the incidence of 3% reported by Charnley (1972) but lower than that of 17% reported for Muller replacements (Sutherland et a!. 1982) . One of the main differencesin the designof thesethree early prosthesesis their femoral head diameters, 22.25mm for the Charn ley, 28.6 mm for the Howse, and 32 mm for the Muller. When discussing the optimal femoral head di ameter, Charnley maintained that a smaller size was desirable. The large heads, he showed, have more friction, thus generating shear forces which are transmit ted to the bone/cement interface, producing loosening. Smaller head sizes have lower shearing forces, but produce increased cup wear (Wroblewski 1985) . Our study supports the hypothesis that a larger femoral head will produce loosening. In order to reduce head/cup friction and thus loosening, perhaps a reduction in the femoral head size would appear to be indicated in the Howse prosthesis.
Sixteen arthroplasties (3.16%) required revision for femoral stem fracture. This mode of failure tended to be in younger patients, particularly men, who returned to relatively heavy physical labour. This tendency may be related to the moreâ€¢ curved stem on the early Howse A. ROBERTS, D. F. FINLAYSON, P. A. FREEMAN havea straighter, strongerstem,and the collar is smaller; collarlessprosthesesalsoare available now. Thesedesign modifications would appear to be justified.
If a total hip replacement is indicated the Howse type would appear to be adequate in the more elderly patients, a suitable cut-off being perhaps 60 years of age. Below 50 years of age the revision rates are particularly high, and perhapsa smaller femoral headsizewould be a wise precaution in such patients. If total hip replacement is felt to be indicated for an intracapsular fracture of the femoral neck, the Howse type may well be the optimal prosthesis, as it is dislocation-resistant, and in this study none of the patients with femoral neck fracture required further revisional surgery.
